Our study was conducted by the examination of angioCT's, performing external measurements of aortic arch and the exo and endoaortic measurements of its three. The diameter of the thoracic aorta prior to the origin of the brachiocephalic arterial trunk was found with an average of 31.65 mm and below the left subclavian artery origin we found an average diameter of 24.3 mm. The brachiocephalic arterial trunk had an average diameter of 11.575 mm, 6.05 at carotid artery level and 9.05 mm at the level of the left subclavian artery. The endoaortic average diameter of the brachiocephalic arterial trunk: horizontally, 13.0 mm and vertically 11.7 mm; left common carotid artery horizontal diameter was 10.5 mm and 9.7 mm vertically and the left subclavian artery have 14.1 mm horizontally and 10.8 mm vertically.
Introduction
The aortic arch (Arcus aortae) begins immediately after aortic bulb (Bulbus aortae), with a superior and posterior oblique direction to the left, passing from the anterior mediastinum in the posterior mediastinum, by crossing the left side of the tracheal bifurcation [1] . According to [2 and 3] it begins posterior to the second right sterno-costal joint, so at the same level with the sternal angle and ends on the left side of the fourth cervical vertebra. According to [4] , the aortic arch is oriented obliquely, anterior-posterior and right to left, so that its left face is oriented antero-lateral and the right face posteromedial. Is "riding" on the left bronchus and is in both halves of the mediastinum. From its origin to the end, the aortic arch caliber slightly diminishes, despite the voluminous collateral branches that it gives; aorta is a passage and distribution arterial trunk [4] . According to [5] , after issuing its branches, the aortic arch diminishes its caliber by 4 mm. The projection of the aorta is located slightly lower to the sternal notch, the distance between the sternal fork and the aortic arch being 20 mm [4] . Normally, the aortic arch never exceeds the sternal notch. The aortic arch branches are represented by the arterial brachiocephalic trunk 10.1515/arsm-2016-0018 ARS Medica Tomitana -2016; 2(22) : 103 -107 (Truncus brahiocephalicus), the left common carotid artery (Arteria carotis communis sinister) and the left subclavian artery (Arteria subclavia sinister), which originate from different levels of the aortic arch. Among them, the brachiocephalic trunk is the most voluminous branch of the aortic arch, having a length of 35 mm and a diameter of 15 mm [1, 4, 5, 6, 7, 8, 9, 10] .
Materials and methods
Our study was conducted by consulting angioCT's from by Pozimed Diagnostic Center in Constanta, on a GE LightSpeed CT VCT64 Slice CT. External measurements were performed at the at the following levels of aortic arch: anteriorly to the origin of the brachiocephalic arterial trunk and after the origin of the left subclavian artery, as well as exo and endoaortic measurements of the three branches of it. The trial was performed on a total of 48 angioCT's for external measurements, 14 from females and 34 males, and only 9 cases for the endoaortic measurements.
Results
The diameter of the thoracic aorta anteriorly to the origin of brachiocephalic arterial trunk was found with an average of 31.65 mm, in females being 27.9 mm in diameter and 31.65 mm for males. The aortic arch diameter below the left subclavian artery origin was 24.3 mm in average, with 22.7 mm in females and 24.3 mm in males. Brachiocephalic arterial trunk had an average diameter of 11.575 mm, with 11.9 mm in females and 11.8 mm in males. The left common carotid artery average diameter was 6.05 mm, with 5.15 mm in females and 5.45 mm in males. The average diameter of the left subclavian artery had an average of 9.05 mm, with 7.65 mm in females and males 10.25 mm. Regarding the endoaortic diameters of the aortic arch branches, the brachiocephalic arterial trunk showed an average horizontal diameter of 13.0 mm and 11.7 mm for the vertical diameter. In the left common carotid artery the horizontal endoaortic average diameter was 10.5 mm and 9.7 mm vertically. For the left subclavian artery the horizontal endoaortic average diameter was 14.1 mm and 10.8 mm the vertical one.
Discussion
From the endoaortic measurements results, after comparing the vertical and the horizontal diameters of the aortic arch branches, that all orifices are oval, with the longest axis oriented horizontally, a more pronounced aspect being at the opening of the left subclavian artery, at which the horizontal diameter was greater than the vertical one by 3.3 mm; the next was the diameter of the brachiocephalic arterial trunk, where the average difference was 1.3 mm. Only the left common carotid artery orifice was closer to the round shape, were the difference between the horizontal and the vertical diameters was 0.8 mm.
Comparing between them the average diameters of the orifices of the aortic arch branches, the largest horizontal diameter is the one of the left subclavian artery, which is higher by 1.1 mm than the diameter of the brachiocephalic arterial trunk and 3.6 mm than the horizontal diameter of the left common carotid artery. So the horizontal diameter of the left subclavian artery is lower by 19.23% than the same brachiocephalic arterial trunk diameter and 25.53% than the horizontal diameter of the left subclavian artery. The brachiocephalic arterial trunk horizontal diameter is 17.80% lower than the horizontal diameter of the left subclavian artery. The average vertical diameter of the orifices of the three branches of the aortic arch is the largest at the brachiocephalic trunk, being higher by 2.0 mm than the orifice of the left common carotid artery and 0.9 mm than the orifice of the left subclavian artery. So the average vertical diameter of the left common carotid artery is lower than the same diameter of the brachiocephalic arterial trunk with 17.10% and by 10.19% than the diameter of the left subclavian artery. The vertical diameter average of the left subclavian artery is smaller than the vertical diameter of the brachiocephalic arterial trunk with 7.69%.
Comparing the averages of the horizontal diameters of the orifices of the aortic arch branches with external diameters of these branches at their origin from the aortic arch, we always found that the orifices had larger sizes, which are higher by 11.24% for the brachiocephalic arterial trunk, with 17.36 % for the left common carotid artery and 15.74% for the left subclavian artery.
In the literature that we had the opportunity to consult we have not encountered references to the endoluminal sizes of the aortic arch and its branches, which is why we refer comparative only on the external diameters of the aortic arch branches. The maximum diameter of the brachiocephalic trunk that we found in females is 15.5 mm and 14.5 mm male; being one single case; we considered out the value immediately below it, in females being 9.3 mm and 12.8 mm in males. This shows that the brachiocephalic trunk diameter is smaller in females than in authors refer with differences of 2.1 compared to [11] , 3.7 mm compared to [4, 6, 7, 10] , with a difference of 4.7 mm compared to [10] , and a difference of 5.7 mm, as compared to [6.7] . In males these differences are smaller, of only 0.2 mm compared to [4, 6, 7, 12] , lower by 1.2 mm compared to [12] , less than 2.2 mm compared to [6.7] but higher by 1.4 mm as compared to [11] . In the left common carotid artery the diameters that we found are also lower than the literature, but this time with greater differences, the differences in females are downwards from 4.3-4.4 mm compared to [4] of 3.3 to 4.4 mm compared to [9, 12] of 2.3 to 3.4 mm compared to [10] , of 3.8 to 4.9 mm compared to [11] , and 7.3 to 9.4 mm compared to [13] , but we tend to believe that this difference is exaggerated. In males, the downwards differences are a bit lower than in females, being 2.2 to 2.9 mm compared to [4] 3.2 to 4.9 mm compared to [6, 7, 9] , 3 compared to [7] , to 4.4 compared to [13] , from 4.2 to 4.9 mm compared to [4] and again exaggerated, of 7.2 to 7.9 mm compared to [6] . The left subclavian artery maximum diameters in females are similar to those from the consulted literature on the maximum diameter found by us, only [11] finding a 0.6 mm greater diameter. Differences exist in relation with the minimum diameter, being larger by 3.7 mm compared to [4, 9, 10] , 4.7 mm compared to [12] and 5.3 mm compared to [11] . In males, the maximum diameter was higher by 2.8 mm compared to [4, 6, 9 ,10] and 2.2 mm compared to [11] .
Regarding the minimum diameter we found it smaller by 1.3 mm compared to [4, 9, 10] , by 2.3 mm than [12] and by 2.9 mm compared to [11] .
Conclusions
The aortic arch and its collateral branches, due to the special importance they presents, have been studied since ancient times, and the increasing number of surgeries on that region of the vascular system and the appearance of new anatomical variations, rare or unspecified in classical anatomy, impose an update and a thorough study of the morphology of these arteries. Like [14] , we found that there is a direct link between the diameter of the aortic arch and its collateral branches origin. The relative caliber of the arterial branches of the aortic arch depends on the position of their origin from the aortic arch: in arches were the branches had their origins in the horizontal segment, the first branch was the largest, being more voluminous than in cases that they originated within the ascending segment. We also found that the left common carotid artery has a lower caliber when originates in the brachiocephalic trunk than in cases where its origin is in the aortic arch. In the case of the left subclavian artery, its caliber is frequently more voluminous than in cases that originated from the descending segment of the aortic arch. According to [9] , the aortic arch shape depends on the morphological individual type; in the sagittal type subject the aortic arch is narrow and situated in a plane approximately sagittal, while in the frontal type subject being larger and located in a more frontal plane, an aspect met in most cases of our study.
The study of this arterial segment presents a particular interest from the terms of morphology, being part of great vessels of the body, a physiological interest, considering its functions, a pathophysiologic and clinical interest, because of the diseases (congenital or acquired) frequency diagnosed at this level, a radiological interest through frequent scans and simple angiography and CT in the medical practice and a surgical interest by developing impressive cardio-vascular surgery, heart and aorta grafts, the coronary artery bypass, ligated and carotid grafts, etc. It cannot perform any medical intervention within this sector without prior accurate and thorough knowledge of its morphology.
